Abstract: Introduction: Despite growing progress of perinatal medicine and perinatal care, between 9-19% of preterm infants are born each year. Improvement in survival of infants and the reduction in infant mortality rates is a key role of perinatal quality healthcare.
INTRODUCTION
Preterm birth is the most common complication of the second half of pregnancy and preterm labour itself is associated with a higher risk of medical complication for mother and child. Due to high perinatal rate mortality (60-80%), preterm labour is one of the most important problems of modern medicine (1) . The chances for preterm infants' survival probability is several times less compared to chances for survival of a full term infants. Either they do not survive, or if they survive, they have significant chances to suffer from disabilities. In addition to a various fetal complications that may occur during pregnancy and labour, premature infant with its immature organs and organ systems is being exposed to a greater risk for early and late neonatal complications that occur while adjusting the life outside the uterus. Regionalization of perinatal care, improving technology, and better understanding of the pathopsychology of preterm infants and their specific needs made a significant increase in the preterm infants survival rate (2) . Preterm born infant has a real chance of survival if born at a gestational age 26-28 weeks or weighing 800-1000 grams, although the application of surfactants and new mechanical ventilation options increase the cances of survival. Preterm is defined as infant born at a gestational age before 37 weeks, and its weight is important at any time of pregnancy (3) . Particulary vulnerable are infants, 15% of them, with primary immaturity and signs of intrauterine growth restriction (4) . Total mortality for this group of infants is 12.1%, and there is increase in the incidence of respiratory distress syndrome, intracranial hemorrhage, premature retinopaty and necrotizing enerocolitis. The influence of certain factors such are male, twin pregnancy, hypothermia and sepsis increase the risk. Mortality and morbidity of preterm infants is significantly higher in smaller perinatal centers (5) . Improvement in survival rate of newborn infants and the reduction in infant mortality rate is a key role of perinatal quality healthcare. It is common that the total mortality rate of a newborns in the region or country is being expressed by groups of birth weight and gestational age. However, by comparing the possibility of survival, it is clear that the infant with the same birth weight will have a greater chance of survival if not seriously ill ( if e.g. do not develop respiratory distress or if there is no life-threatening anomaly) (6) .
Among other criteria, the success of neonatal institution is often measured by mortality rate and survival rate of patients. In these comparisons, newborns are usually stratified by outcome predictors, most commonly by a birth weight, and later there are comparable groups of patients from different neonatal institutions. Some studies have been adjusted to the differences between birth weight and other prognostic characteristic in treated infants. They showed great differences in mortality rates in the third level health institutions and a lower-level neonatal institutions (7) .
The existence of differences in medical practice and outcome of patients badly effects the credibility of medicine. That is why reducing these differences is one of priorities in the system of organized health care. The outcome of patients is in a function of health care quality, but it is subjected to other influences, even accidental, but it is also a function of the clinical characteristic of patiens, including the severity of disease.
Diseases severity is defined and measured by quantifying the deviation from the physiological and/or the presence of a pathological condition and/or the presence and intensity of the disease. To compare the outcomes of patients between individual neonatal institutions, it is necessary to stratify cases by severity of disease in these institutions. The comparison of neonatal institutions is only possible by the outcome of stratified patients. To this end, a research project of risk-adjusted outcomes is carried out. This is the processs of classifying subjects of compared groups into various classes of risk to compare outcomes separately for each class. This approach allows better comparation of groups, and it is inevasible while analysing the patients outcome when it is difficult or impossible to do the randomization of group of patients, such as in the cases of exploring hospitals possibilities, differences in clinical practice, health care organization in the region, outcome trends through time period, resources using, health care services financing etc. Survival rate on infants with birth weight less than 1500 grams until the moment of discharge from hospital (N = 514) in a period 1996-2001 in one of neonatal institution of the third level in the Czech Republic was 90.7%, and for the group of infants of birth weight 1000-15000 grams (N = 321) was 98.8% (8) . In a group of patients of other neonatal institutions in the Czech Republic, survival rate of infants of birth weight less than 1000 grams by the time of discharge from hospital in a period 1996-2001 was 77%, while in Norway, in a similar period, was 89% (9) .
Despite growing progress of perinatal medicine and perinatal care, between 9-19% of premature infants are born each year. It is estimated that more than 95% of preterm infants are being born in developing countries, with birth incidence of 16.5%, among stillborns even 20%, without a tendency of decrease (10). Also, there is no a tendency of decrease in neonatal morbidity, mortality neuromotor impairments, cerebral palsy with incidence between 1 and 2/1000 live births in general population (10). A lower birth weight, shorter gestational age and low frequency of antenatal steroid administration, as well as "air leak syndrome" are associated with a higher risk of death. Survival rate is higher and morbitity rate is lower if the place of birth is maternity ward of the third level rather than elsewhere. Recent years have seen marked changes in the general approach to the management of preterm infants bringing a significant contribution to a higher survival rate, lower morbidity and lower prevalence of disability. There is a higher rate of labours of such infants in the marternity wards of third level, prenatal corticosteroids administration, wider use of high-quality ventilators and incubators, surfactants and early pharmacological closure of ductus arteriousus in preterm infants.
The progress of regionalization of perinatal care increased the ratio of infants' birth less than 1500 grams born in maternity hospitals of the third level, and reduced the number of births in maternity hospitals of the first and second level. The research from the beginning of the process of regionalization of perinatal care in the USA has shown that during the two four-year periods brought an increase in the proportion of infants born with birth weight of 454-1820 grams in the maternity wards of the third level and the decrease in the proportion among infants born in the maternity ward of the first level, while the proportion of infants born in the maternity wards of the second level remained un-changed (10). Caring for a preterm infant takes a lot of specific care, and today the treatment and care are directed to specialized tertiary care centers, favouring inutero transport. Perinatal and neonatal health care in the F B&H is not regionalized. Antenatal transport transport of patients is left to the personal initiative of a doctor on the field. Postnatal transport is carried out "from itself" instead of "to itself". Based on global experience and situation assesment in the F&H, there are only a few working groups for perinatal medicine and the implementation of the regional perinatal care organization (11). The aim of this paper is to evaluate the perinatal outcome of preterm infants in maternity wards of the Federation of Bosnia and Herzegovina for a period of one year.
PATIENTS AND METHODS
This paper presents and analyzes the results of retrospective study which evaluated preterm birth incidence in the cantons of the Federation of Bosnia and Herzegovina, according to the levels of the maternity wards in which they were born. Also, this paper analyzes overall survival rate of infants and compares the subgroups of birth weight and the levels of maternity wards. The research place is the Federation of Bosnia and Herzegovina, which is administratively divided into ten cantons ( Figure 1 ).
As an infant we took every child born up to 36+6 weeks of pregnancy and birth weight of 2500 grams and less. All the pregnancies of whom are preterm infant born were single, and the infants were divided into the soubgroups according to birth weight (500-999 grams, 1000-1449 grams, 1500-1999 grams, 2000-2499 grams), adding that there were no livebirth preterm infants with birth weight less than 500 grams. Of total 22 897 infants, these terms met 669 (2,9%) of them. We analyzed data from the maternity wards and discharge letters from the tertiary health care centers. For the purposes of this study, the levels of neonatal units are defined according to diagnostic and therapeutic capabilities, and all according to the definition of the Association of Neonatologists of the FB&H from 2000 (11).
The regional distribution of maternity wards and neonatal units followed the current situation of the organization and the common practice of postnatal transport:
• first level -capacity to care for eutrophic term newborns,
• second level -capacity to care for term newborns with hyperbilirubinemia, hypoglicemia and acidosis,
• third level -capacity to care for newborns with various health problems of any gestational age and birth weight, including mechanical ventilation, exanguinotransfusion, and all surgical procedures except cardio surgical.
In some cantons there are only maternity wards without neonatal institution, so that the place of birth and health care for newborns are being marked as perinatal health institutions (PHI) according to the leves.
The data were analyzed by the c 2 test in the contingency 2 by 2 tables. The data were shown according to the level of perinatal care. The results of the logistic models were expressed as odds ratios (OR) with 95% confidence intervals (CI). Those infants who were born at the lower level of care were identified and their outcome was presented as number of transported infants with early neonatal mortality rate. Statistical analysis was performed with SAS software, version 9.1 (SAS Institute, Cary, NC). P < 0.05 was considered statistically significant.
RESULTS
The examined infants are born in a period 1 st January 2014 to 31 st December 2014, in the FB&H. The highest birth rate was in the biggest two cantons, the Tuzla and Sarajevo Canton, where 42.5% of total preterm infants in the FB&H were born. The remaining 18.3% of infants were born in the Zenica-Doboj Canton, 12.5% of infants in the Una-Sana Canton, 10.8% in the Central Bosnia Canton, and 15.9% in other cantons of the FB&H. The total sample included 669 preterm infants who had a birth weight less than 2500 grams. The range of birth weight was 500 to 2499 grams, with an average birth weight of 1295 grams, SD ± 234.2, while an average gestational age was 31.4 gestational weeks with SD ± 5.34.
Figure 1. Cantons in the Federation of Bosnia and Herzegovina
The average age of mothers of 661 preterm infants was 27.7 years (SD ± 1.2), and ranged 16 to 38 years. Out of 669 mothers of an infants examined, the data on mother's age were not available for 8 (1.2%), and the data on Apgar score were not available for 154 (23%) infants.
The mean Apgar score in the first minute was 4.6 ± 2.1, and in the fifth minute 6.6 ± 1.9. Of 669 tested infants, 345 (51.56%) were male, and the remaining 324 (48.44%) were female, with a male: female ratio of 1.06:1. Male newborns were not statistically more prevalent (51.56 vs 48.44; c 2 = 1.19; P = 0.27). The data on gender distribution are shown in Figure 2 .
411 (61.4%) of the tested preterm infants were born by a normal childbirth, and 141 (21.1%) preterm infants were operatively born with statisticaly significant difference (c 2 = 344.32; P < 0.0001). There were no available data on the methods of childbirth for 63 (9.4%) preterm infants.
The analysis of the tested newborns by 500 grams-birth weight subgroups has shown that the biggest number of the tested newborns was in the subgroup of the biggest birth weight of 2000 -2499 grams, 307 of them (45.9%), while the smallest number was found in 500-999 grams subgroup, 49 of them (7.3%).
By analyzing the frequency of births of tested infants according to weight groups, we have found a significant difference in certain levels of PHI, as shown in Figure 1 . In the total sample of tested newborns, statistically significant difference was found in the distribution of birth of tested between 1 st and 2 nd level of PHI (1.76% vs 3.01%; P < 0.0001), thereafter between 2 nd and 3 rd level of PHI (3.01% vs 3.03%; P < 0.0002), and between 1 st and 2 nd level of PHI (1.76% vs 3.03%; P < 0.0001).
10% of the tested infants in weight group 500-999 grams was in the 1st level of PHI, 4.2% of the tested infants from this subgroup was in the 2 nd level of PHI, and 9.6% infants in the 3 rd level of PHI. Statistically significant difference was found between the 2 nd and 3 rd level of PHI (4.2% vs 9.65; P = 0.01). The difference was found in a weight group of 1000-1499 grams (12.9% vs 20.3%; P = 0.01). Statistically significant difference in the frequency of births between the 2 nd and 3 rd level of perinatal health institution (PHI) was found in the biggest weight group of newborns 2000--2499 grams (c 2 = 24.21; P < 0.0001). In the 1st level of PHI, 48% of infants were in the biggest weight group of 2000-2499 grams. This weight group of infants was the most represented in the 2 nd level of PHI 60.1%, while in the 3 rd level of PHI this group was slightly less represented 40.9% (Figure 3) .
Extremely premature infants of 22 to 32 gestation weeks accounted for one-third of the tested infants (219; 32.7%), while moderately premature infants were the least represented -25.7%.
By analyzing the frequency of tested newborns according to a gestational age, we have found a significant difference in certain leves of PHI, as shown in Figure 2 . 
of preterm infants birth according to weight groups and the level of perinatal institutions

Figure 2. Gender distribution of tested newborns
The frequency of preterm infant births was significally different also according to a gestational age in comparison of the first level of PHI with the second and third level of PHI, but there were no statistically significant diference between the second and third level of perinatal health institution when about a gestational age 30-32 weeks (c 2 = 2.42; P = 0.11), also when about a gestational age 33-35 weeks (c 2 = 1.34; P = 0.24). The options of primary and definite health care in PHI of cantons in the Federation of Bosnia and Herzegovina are limited. More than 47% of a low-birth weight infants was born in the first and second level of PHI, while 53% was born in the third level of PHI in the corresponding neonatal intensive care unit in the FB&H. The outcome of the tested infants was followed through the survival rate, early neonatal and total neonatal mortality rate, because these are clear indicators of perinatal care.
The early neonatal mortality rate of the tested infants in the first level of PHI was the lowest (1.8‰), in the second level of PHI was the biggest (5.6‰), and in the third level of PHI was 4.5‰. Although the percentage of deaths within the first seven days among the tested infants from the second level of PHI (5.6‰) was higher compared to the first level, the difference was not statistically significant, with an equal relative risk for fatal outcome (c 2 = 0.71; P = 0.398); ŠRR = 0.507 (95% CI 0.148-1.738)¹. Analogous to this, we compared the rate of early nenonatal deaths of the second and third level (5.6‰ vs 4.5‰; P < 0.0001) and found statistically significant difference (c 2 = 71.8; P < 0.0001); ŠRR = 6.349 (95% CI 4.030-10.003)¹ with a high relative risk for fatal outcome in the second level of PHI.
108/669 (16.1%) of the tested infants died during the early neonatal period, so the total rate of early neonatal mortality in all three PHI was 4.7 per 1000 live births. (cIn the study period, 42.4% of the tested infants had died, while 57.5% survived. When compared to the ratios died: survived, it was found statistically significant difference (c 2 = 29.89; P < 0.0001).
As can be seen from the table, there were no survived infants in the first level of PHI during the first seven days of life. In the second level of PHI there were 10.5% of survived infants during the first seven days of life. In the study, we compared the survival rate between the first and second levels of PHI. Although the percentage of survived infants in the second level of PHI was 10.5%, the difference was not statistically significant (c 2 = 0.71; P = 0.398). Analogous to this, we compared the survival rate of the tested infants in the third level of PHI, where 89.5% infants survived during the first seven days of life, with the survival rate in the second level of PHI (89.5% vs 10.5%; c 2 = 71.8; P < 0.0001), and it was found statistically significant difference.
By the end of the first month of life (up to 28 days of life) another 176 (26.3%) infants had died. There was a total of 284/669 (42.4% ) deaths of the tested infants.
During the study period, 42.4% of the tested infants had died, and 57.5% survived in total. Compared to died: survived, we found statistically significant difference (c 2 = 29.89; P < 0.0001).
Out 
DISCUSSION
In 10 cantons of the FB&H in the period from 01. 01. to 31. 12. 2014 22897 infants were born of whom 11 liveborn infants had birth weight below 500 grams, which was the exclusion criterion. The total population of 22897 infants was left of whom 669 (2.9%) were preterm infants. Rate in the FB&H is relatively low in the comparison with other countries where it ranges from 3.3 to 38%. Prematurity and LBW (low birth weight) rates are particularly high in Asia and sub-Saharan countries. In Burkina Faso, it is estimated that 19% of all live births in 1999-2005 were LBW. An estimated 20% of infants are born prematurely in Bangladesh, 30% of whom are LBW. Perinatal outcome is the indicator of the quality of perinatal care. Prematurity and LBW is a public health problem, and complicates around 17% of all births. It is among the major mortality risk factors in early infancy (12).
Majority of preterm infants were born in Sarajevo, Middle Bosnia, Una -Sana, and Herzegovina -Neretva Cantons. In neonatal institutions of the 1st level, 29/1651 preterm infants were born, while in the neonatal institutions of the 2 nd level 286/9490 infants were born. Preterm infant rate between the institutions of the 1st and the 2 nd level is significantly different between these institutions and the institutions of the 3 rd level.
At the beginning of the regionalization of perinatal care (1970) (1971) (1972) (1973) (1974) (1975) (1976) (1977) (1978) (1979) (1980) (1981) (1982) (1983) (1984) (1985) in the USA, relatively small number of preterm infants was born in the 3 rd level institutions. Comparing our results with currently available reports from the countries with existing regionalized perinatal care, the preterm LBW infant rates in FB&H are low (8) . Regionalization is a regulatory approach to rationalization of resource allocation, especially for highly specialized medical services or technologies. Proposals to encourage regionalization have waxed and waned in popularity over the years. A major argument in favour of regionalization is the possibility of achieving better patient outcomes. Experiences in regionalizing perinatal and neonatal care have resulted in improved outcomes for mothers and infants (13) . The limitation of our study is that it was not taking into account the differences between the regionalized and non regionalized institutions which are treating sick newborns like paediatric trauma centres and neonatal intensive care units.
CONCLUSION
It would be ideal that every high risk pregnant woman is transferred to the institution of appropriate organisational level before delivery. Unfortunately, it is not always possible to predict the delivery of high risk infants, which makes transport "in utero" not always possible. In these circumstances post-natal transport of severely sick newborn is mandatory. The existing regionalization of perinatal care in the FB&H significantly affects the mortality of preterm infants. Survival rate of infants born in the institutions of the 3 rd level was statistically much higher than the survival rate of infants who were born in the 1 st and the 2 nd level institutions. Uvod: Uprkos napretku perinatalne medicine i nege, svake godine se rodi 9-19% nedono{~adi. Pobolj{anje pre`ivljavanja takve novoro|en~adi i smanjenje neonatalnog mortaliteta je klju~no u kvalitetu perinatalne zdravstvene nege.
Abbreviations
Cilj studije: Evaluirati perinatalni ishod nedono{~adi u porodili{tima u Federaciji Bosne i Hercegovine u jednogodi{njem periodu.
Ispitanici i metodi:
Od ukupno 22 897 novoro|en~adi, ulazne kriterijume je zadovoljilo 669 (2,9%) nedono{~adi sa kompletnom zdravstvenom dokumentacijom u 10 kantona Federacije Bosne i Hercegovine. Analizirali smo podatke iz porodili{ta i otpusne liste iz tercijarnih zdravstvenih centara.
Rezultati: Najvi{e poro|aja je bilo u Tuzlanskom i Sarajevskom kantonu sa 42,5% nedono{~adi. Srednja
